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PREFACE

{ This report is prepared under guidance contained in the
"Recommended Guidelines for Safety Inspection of Dams," for
Phase I Investigations. Copies of these guidelines may be
obtained from the Office of Chief of Engineers, Washington,
D.C. 20314. The purpose of a Phase I Investigation is to
identify expeditiously those dams which may pose hazards to
human life or property. The assessment of the general
condition of the dam is based upon available data and visual
inspections. Detailed investigation and analyses involving
topographic mapping, subsurface investigations, testing, and
detailed computational evaluations are beyond the scope of a
Phase I Investigation; however, the investigation is intended
to identify any need for such studies.

T

In reviewing this report, it should be realized that the
reported condition of the dam is based on observations of
field conditions at the time of inspection along with data e

available to the inspection team. In cases where the reser-{
voir was lowered or drained prior to inspection, such action,{<| .
while improving the stability and safety of the dam, removes | §‘
the normal load on the structure and may obscure certain ;E 2%
conditions which might otherwise be detectable if inspected 4| &
under the normal opeirating environment of the structure. jE iii

!b’) sJ. - i
It is important to note that the condition of a dam depends 'z E§§
on numerous and constantly changing internal and external g
conditions, and is evolutionary in nature. It would be ;g §§§
incorrect to assume that the present condition of the dam 12l e A 3
will continue to represent the condition of the dam at some 15 5 |
point in the future. Only through frequent inspections can |Q <
unsafe conditions be detected and only through continued 1

care and maintenance can these conditions be prevented or
corrected. :

Phase I Inspections are not intended to provide detailed
hydrologic and hydraulic analyses. In accordance with the :
established guidelines, the spillway design flood is based ]
on the estimated "Probable Maximum Flood" for the region 3
(greatest reascnably possible storm runoff), or fractions :
thereof. The spillway design flood provides a measure of i
relative spillway capacity and serves as an aid in determining .
the need for more detailed hydrologic and hydraulic studies,
considering the size of the dam, its general condition and
the downgtream damage potential.

Accession Fer




. PHASE I REPORT
' NATIONAL DAM INSPECTION PROGRAM

Warner Dam, Susquehanna County, Pennsylvania
; NDI No. PA 00975, PennDER No. 58-71
i Tiibutary of Snake Creek
Insprected 30 March 1981

ASSESSMENT OF
A\ GENERAL CONDITIONS

. Warner Dam is owned by Willjam S. Newlin, Jr., and is classi-
3 fied as a "Low" hazard - "Snall" size dam. The dam was
3 found to be in fair overall condition at the time of inspec-

tion.

Hydraulic/hydrologic evaluations formed in accordance
with procedures established by the Ba\timore District Corps
of Engineers, for Phase I Inspection Re revealed that

the spillway capacity is less than the peak inflow to the
impoundment during the 100-year flood. A spillway design
flood (SDF) in the range of the 50-year flood to the 100-
year flood is required for Warner Dam. The 100-year flood
was chosen as the SDF. The spillway is therefore considered
"Inadequate." It is recommended that the owner immediately
develop remedial measures to provide adequate spillway
capacity:>

~5> The ihspection revealed certain items of remedial work which
should be performed by the owner without delay. These
include:

G;(i) Provide adequate spillway capacity3_

(§(2) Repair the spalling or. the downstream face of the
concrete corewall5.

~(3) Ensure that the outlet works are operable, or
’ develop an emergency drawdown planiaﬂl

oS (4) Cut all trees on the embankment at ground level.
All trees with a trunk diameter greater than 3
inches should have their root systems removed. All
resultant areas of erosion and cavities should be
filled, graded, compacted and seeded. N

to be undertaken by the owner: _., ., /.,

¢ In addition, the following operational measures are recommended

:
)

i
[
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WAFRNER DAM

~ (1) Develop a detailed emergency operation and warning
system;_;

e

:W'fé) During periods of unusually heavy rainfall, provide
e around-the-clock surveillance of the damy ass

e v

y(3) ‘When warning of a storm of major proportions is
given by the National Weather Service activate
the emergency operation and warning system.

i1t is further recommended that formal inspection, maintenance,

and operational procedures and records be developed and
implemented. These should be included in a formal maintenance

and operations manual for the dam.

Submitted by:

MICHAEL BAKER, JR., INC.

P AL

T (:\
VIR VIR >: C.MJ'I-J
.ﬁ 7*:~  'P.“#T\ L”V*Cx’[>:ﬁ

»
,’."\' A (RN o - NN -
,‘;U‘v* l;.r;‘orrf.mo-a-;\_.:‘ L'“"‘\ JOhn A. DZlubekl P-E-
P N e _:fLﬁ%} Engineering Manager-Geotechnical
B JONM A DAUBEK
A L. e e '1\}
K

T o e Date: 20 August 1981
_'\‘43\\ N i 2t ‘\,'-"r

‘Q3;7:?TZTEJE}’ Approved by:

DEPARTMENT OF THE ARMY
BARTIMORE DISTRICT, CORPS OF ENGINEERS

JAMES W. Peck
‘(fn‘.um-l . Corps of Lngincers
Di-trict Engincer

Dt w_‘_}___/_____‘,__ _-_4:./___._.

iii

2

b it v o e S 2 it 2 e ARG




WARNER DAM

Overall View of Dam Crest From Left Abutment

&

Overall View of Downstream Face of Dam From Left Abutment
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PHASE I INSPECTION REPORT
NATIONAL DAM INSPECTION PROGRAM
WARNER DAM
NDI No. PA 00975, PennDER No. 58-71
SECTION 1 - PROJECT INFORMATION

1.1 GENERAL

a.

Authority - The Dam Inspection Act, Public Law 92-
367, authorized the Secretary of the Army, through
the Corps of Engineers, to initiate a program of
inspecticn of dams throughout the United States.

Purpose of Inspection - The purpose of the inspec-
tion is to determine if the dam constitutes a
hazard to human life or property.

1.2 DESCRIPTION OF PROJECT

a.

Description of Dam and Appurtenances - Warner Dam
is an earthfill embankment 161 feet long and 13.1
feet high with a vertical stone masonry downstream
face. The embankment has a crest width of 22

feet, and its upstream face has a side slope of
3.7H:1V (Horizontal to Vertical). The wall forming
the downstream face 5f the dam extends 3 feet

above the crest of the dam.

The spillway is a concrete rectangular channel 40
feet long and 8 feet wide located near the center
of the dam. There is an ll-foot long stone arch
walkway over a portion of the channel. There is
1.3 feet of clearance between the bottom of the
channel and the bottom of the walkway. The spillway
passes through an opening in the stone wall along
the downstream face of the dam, which is 15 square
feet in size. The flow then cascades to a concrete
paved discharge channel and to the rock lined
downstream channel.

The auxiliary spillway is located at the right
abutment. The approach to the auxilary spillway

is a well-vegetated open channel. The spillway is

a rectangular channel which is covered by an

arched masonry walkway. There is 1 foot of clearance
between the channel bottom and the bottom of the
walkway. Flow from the spillway is carried down-
stream by a grass lined trapezoidal channel.




The outlet works for the dam consist of an 8-inch
~ - cast iron pipe beneath the spillway channel.
There is a valve on the upstream end of. the pipe.

b. Location - Warner Dam is located on an unnamed
tributary of Snake Creek, approximately 1.8 miles
northeast of Montrose, Pennsylvania. The dam is
located in Bridgewater Township, Susquehanna
County, Pennsylvania. The coordinates of the dam
are N 41° 51.2' and W 75° 50.8'. The dam and
reservoir are shown on the USGS 7.5 minute topo-
graphic quadrangle, Montrose East, Penusylvania.

: c. Size Classification - The height of the dam is
' 13.1 feet. Storage at the top of the dam [Elevation
1591.5 feet Mean Sea Level (ft. M.S.L.)] is 106
acre-feet. Therefore, the dam is in the "Small"

size category.

d. Hazard Classification - There is one home, a shed
and a barn located 5 to 10 feet above the stream-
o bed, 2600 feet downstream from the dam, which may
8 suffer economic damage if the dam were to fail;
: however, no loss of life is believed likely to
occur. Therefore, Warner Dam is considered to be
in the "Low" hazard category.

e. Ownership - The dam and reservoir are owned by [
William S. Newlin, Jr., 1114 Ivymont Road, Rosemont, 1
Pennsylvania 19010. i

f. Purpose of Dam = The reservoir is used for recrea-
tion.
g. Design and Construction History - The designer and

construction date are unknown. The stone wall on
the downstream face of the dam was raised in 1930.

i i aias

h. Normal Operationrnal Procedures - The dam is normally
maintained at or near the spillway crest, elevation
1590.0 £t. M.S.L.

1.3 PERTINENT DATA J

a. Drainage Area (square miles) - 0.34

b. Discharge at Dam Site (¢c.f.s.) =

Maximum Flood - Unknown
Spillway Capacity at Maximum Pool
(El. 1591.5 ft. M.S.L.) = 50.0
{ :
2 ‘:
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c. Elevation* [feet above Mean Sea Level (ft. M.J.L.)] =-

Design Top of Dam =

Minimum Top of Dam =

Maximum Design Pool -
Spillway Crest =

Streambed at Toe of Dam =
Maximum Tailwater of Record -

d. Reservoir (feet) =

Length of Maximum Pool

(El. 1591.5 ft. M.S.L.) -
Length of Normal Pool

(El1. 1590.0 ft. M.S.L.) =

e. Storage (acre-feet) -

Top of Dam (El. 1591.5 ft. M.s.L.) =~
Normal Pool (El. 1590.0 ft. M.S.L.) =

£. Resarvoir Surface (acres) -

Top of Dam (El. 1591.5 ft. M.S.L.) -
Normal Pool (El. 1590.0 ft. M.S.L.) -

qg. Dam

Type -
Total Length {(feet) -
Height (feet) = Design =~
Field -
Top Width (feet) -
Side Slopes - Upstream -
Downstream -

Zoning -

Impervious Core - A concrete wall forms the
downstream face

Cut=-off -

Drains -

h. Diversion and Regulating Tunnels -

topographic quadrangle, Montrose East, Pennsylvania.

Unknown
1591.5
Unknown
1590.0
1578.4
Unknown

2000.0
1900.0

106.0
80.0

18.4

Earthfill
151.0
Unknown
13.1
22.0
3.7H:1V
Vertical
Unknown

Unknown
Unknown

None

*All elevations are referenced to the spillway crest, El.
1590.0 £ft. M.S.L., as estimated from the USGS 7.5 minute

Vg3
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Spillway =

Type - Concrete rectangular channel
Location = Center of embankment
Length of Crest Perpendicular to

Flow (feet) =~ 8.0
Crest Elevation (ft. M.S.L.) = 1590.0
Gates - None
Downstream Channel - Rock lined

Auxiliary Spillway =

Type - Rectangular channel
Location - Right abutment
Length of Crest Perpendicular to

Flow (feet) - 7.0
Crest Elevation (ft. M.S.L.) = 1590.8
Gates - None
Downstream Channel - Grass lined

Outlet Works =~ An 8-inch cast iron pipe beneath the
spillway channel with a valve on the upstream side of
ths dam.

R W




SECTION 2 - ENGINEERING DATA

lamad

2.1 DESIGN

No design data is available for review concerning the
Warner Dam. The only information available 's File

No. 58-71 of the Pennsylvania Department of Environmental
Resources (PennDER). This file included:

1) Information survey sheet of the dam, dated 10 Novem-
ber 1919.

2) Inspection report filed with the Division of Dams
and Encroachments stating that the dam is in good :
condition, dated 24 August 1965. ]

2.2 CONSTRUCTION

i et

The owner's representative indicated the dam had been
built sometime between 1900 and 1919. The wall on the
downstream face of the dam was raised in 1930.

2.3 OPERATION

No formal procedures are followed for operation of the
dam and reservoir. The spillway is uncontrolled and
the reservoir is normally at the spillway crest level.

2.4 ELEVATION

a. Availability - The information used is readily
available from PennDER File No. 58-71l.

b. Adequacy - The information available, combined
with the visual inspection measurements and ]
observations, is adequate for a Phase I Inspection E
of this dam.

c. Validity - There is no reason at the present time
to doubt the validity of the available engineering
data.
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SECTION 3 - VISUAL INSPECTION

3.1 FINDINGS

TN L LS

General - The dam was found to be in fair overall
condition at the time of the inspection on 30 March
1981. No unusual weather conditions were experi-
enced during the inspection. Noteworthy deficiencies
observed during the visual inspection are described
briefly in the following paragraphs. The complete
visual inspection checklist, field sketch, top of
dam profile, and typical cross-section are presented
in Appendix A.

Embankment - The downstream face of the concrete

core wall is spalling. There are some trees

growing near the downstream toe of the embankment.

A wet marshy area was located at the right downstream
side of the embankment due to poor surface drainage
of the area.

Appurtenant Structures - The valve for the outlet
works has not been operated since the 1960's. No
problems were observed.

Reservoir Area - The reservoir slopes are gentle
and no signs of instability were observed. A
small amount of sedimentation has occurred at the
upper end of the reservoir, according to the
owner's representative.

Downstream Channel - The channel has mild slopes
and passes through a 4 foot diameter culvert under
a township road approximately 1000 feet downstream
from the dam. One home, a shed and a barn are
located 2600 feet downstream from the dam.
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4.1

4.2

4.5

SECTION 4 ~ OPERATIONAL PROCEDURES

PROCEDURES

There are no formal procedures for operating the reser-
voir or evacuating the downstream area in case of an
emergency. It is recommended that formal emergency
procedures be adopted, prominently displayed and furnished
to all operating personnel.

MAINTENANCE OF DAM

There are no formal reccrds of maintenance or formal
prccedures for evaluating the necessity of maintenance
for the structure. It is recommended that formal
inspection procedures be developed.

MAINTENANCE Or OPERATING FACILITIES

Maintenance is unscheduled. It is recommended that a
formal operation and preventive maintenance schedule be
developed and implemented. The operability of the

outlet control valve was not known and should be checked
and restored to a good operable condition or an alternate
plan for the drawdown of the reservoir developed.

DESCRIPTION OF ANY WARNING SYSTEM

There is no warning system in the event of dam failure.
It is recommended that an emergency warning system be
developed.

EVALUATION OF OPEKATIONAL ADEQUACY

The current operational features are adequate for the
purpose they serve. However, it is recommended that a
formal maintenance and operations manual be prepared
for the dam.

i ot ook Al LG
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i SECTION 5 - HYDRAULIC/HYDROLOGIC

5.1 EVALUATION OF FEATURES

SRR T e e s o
IR I T

T

a. Design Data - No hydrologic or hydraulic design
calculations are available for Warner Dam.

i

b. Experience Data - The owner's representative
indicated the maximum depth whizh he had seen in
the spillway was 3 inches, whicl is a flow of 6
c.f.s.

o P e A e gy -

c. Visual Operations = During the visual inspection,
no problems were observed which would indicate
that the dam and appurtenant facilities could not
perform satisfactorily during a flood event.

d. 0vertog§ing Potential - Warner Dam is a "Small”

size - "Low" hazard dam requiring evaluation for

a spillway design flood (SDF) in the range of the
50-year flood to the 100-year flood. The 100-year
flood was chosen as the SDF.

Using material from "The Hydrologic Study - Tropical
Storm Agnes" prepared by the Corps of Engineers,

New York District, the peak inflow to the impound~-
ment for the 100-year flood was calculated to be

605 c.f.s, The peak inflow to the impoundment for
the 100-year flood was also calculated to be

54 c.f.s., using material from "Water Resources .
Bulletin, Bulletin No. 13, Floods in Pennsylvania",
prepared by the Department of Environmental Resources,
Commonwealth of Pennsylvania. Averaging these two
methods produced a peak inflow of 330 c.f.s. which
was used in this analysis.

The spillway capacity at the minimum top of the
dam is 50 c.f.1., which is approximately 16 percent
of the peak inflow to the impoundment.

e. Spillway Adequacy ~ As outlined in the above
analysis, the inflow to the impoundment during the
100-year flood is greater than the spillway capacity;
therefore, the spillway is considered "Inadequate".

o L e
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SECTION 6 - STRUCTURAL STABILITY

EVALUATION OF STRUCTURAL STABILITY

a.

Visual Observations - There were no structural
inadequacies noted during the visual inspection
that cause concern for the ccntinued structural
stability of the dam.

Design and Construction Data - Calculations of
slope and structural stability were not available
for review. The slopes have had a history of
satisfactory performance. In view of the modest
height of the dam, the history of satisfactory
performance of the slopes, and no signs of distress
observed during the visual inspection, a stability
analysis is not deemed necessary.

Operating Records - Nothing in the operational

information was interpreted as cause for concern
relative to the structural stability of the dam.

Post-Construction Changes - No changes adversely
affecting the structural stability of the dam have
been performed.

Seismic Stabil%gx - The dam is located in Seismic
Zone 1 of the "Seismic Zone Map of the Contiguous
United States", Figure 1, page D-30, "Recommended
Guidelines for Safety Inspection of Dams." This
is a zone of minor seismic activity. Therefore,
further consideration of the seismic stability is
not warranted since the dam is considered to be

structurally stable.




SECTION 7 - ASSESSMENT, RECOMMENDATIONS/REMEDIAL MEASURES

P
\

7.1 DAM ASSESSMENT

u. Safety - Warner Dam was found to be in fair overall
condition at the time of inspection. Warner Dam
is a "Low" hazard - "Small" size dam requiring a
spillway capacity in the range of the 50-year
flood to the 100-year flood. The 100-year flood
was chosen as the SDF. As presented in Section 5,
the spillway capacity is less than the peak inflow
to the impoundment during the 100-year flood.
Therefore, the spillway is considered "Inadequate."

b. Adequacy of Information - The informaticn available
and the observations and measurements made during
the field inspection are considered sufficient for
this Phase I Inspection Report.

c. Urgency - The owner should immediately initiate
the action discussed in paragraph 7.2.

3 d. Necessity for Additional Data/Evaluation - The

1 hydraulic,/hydrologic analysis performed in connec-
& tion with this Phase I Inspection Report has
indicated the need for additional spillway capacity. E

7.2 RECOMMENDATIONS/REMEDIAL MEASURES

1 The inspection revealed certain items of remedial work
: which should be performed by the owner without delay.
These include:

1) Provide adequate spillway capacity. E

2) Repair the spalling on the downstream face of
the concrete core wall.

3) Ensure that the outlet works are operable, or
develop an emergency drawdown plan. |

4) Cut all trees on the embankment at ground
level. All trees with a trunk diameter
greater than 3 inches should have their root
systems remcved. All resultant areas of
erosion and cavities should be filled, graded,
compacted and seeded.

|m‘-«‘um«‘w‘&6‘w‘M}WWWMOMGWMWMMMMHNMMMn T
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LV- In addition, the following operational measures are
- recommended to be undertaken by the owner:

1) Develop a detailed emergency operation and
warning system.

2) During periods of unusually heavy rainfall,

provide around-the-clock surveillance of the
dam.

3) When warning of a storm of major proportions
is given by the National Weather Service,

activate the emergency operation and warning
system.

It is further recommended that formal inspection,
maintenance, and operational procedures and records be
developed and implemented. These should be included in
a formal maintenance and operations manual for the dam.

11
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APPENDIX A

VISUAL INSPECTION CHECK LIST, FIELD SKETCH,
TOP OF DAM PROFILE, AND TYPICAL CROSS-SECTION
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CHECK LIST

HYDROLOGIC AND HYDRAULIC DATA
ENGINEERING DATA

DRAINAGE AREA CHARACTERISTICS: 0.34 sq. mi. (primarily pasture

and foreats)

ELEVATION TOP NORMAL POOL (STORAGE CAPACITY): 1590.0 ft. M.S.L.

(80 acre-feet)

ELEVATION TOP FLOOD CONTROL POOL (STORAGE CAPACITY): 1591,5 ft. M.S.L.

(106 acre-feet)

ELEVATION MAXIMUM DESIGN POOL: Unknown

ELEVATION TOP DAM: 1591.5 ft. M.S.L. (minimum top of dam)

SPILLWAY:

a. Crest Elevation 1590 ft. M.S.L.

b. Type Rectangular channel
c. Width of Crest Parallel to Flow Il rt.

d. Length cf Crest Perpendicular to Flow 8.0 ft.
e. Location Spillover Left center of dam
f. Number and Type of Gates None

AUXILIARY SPILLWAY:

a. Crest Elevation 1590.8 ft. M.S.L.

b. Type Réctangular channel

c. Length of Crest Perpendicular to Flow 7.0 Ft.
d. Location Spillover Right abutment
e. Number and Type of Gates None

OUTLET WORKS:

a. Type 8-in., cast iron pipe

b. Location Below spilliway

c. Entrance Inverts Unknown

d. Exit Inverts _1583.9 ft. M.S.L.

e. Emergency Drawdown Facilities B8-in. cast lron pipe

HYDROMETEOROLOGICAL GAGES: None

a. Type
b. Location
Cc. Records

MAXIMUM NON-DAMAGING DISCHARGE: Unknown
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APPENDIX C
PHOTOGRAPH LOCATION PLAN AND PHOTOGRAPHS
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DETAILED PHOTOGRAPH DESCRIPTIONS

Overall View of Dam
Top Photo = Overall View of Dam Crest from Left Abutment
(OV=T)

Bottom Photo = Overall View of Downstream Face of Dam
(OV=-B) from Left Abutment

Photograph Location Plan
Photo 1 =~ View of Upstream Face of Dam from Right Abutment
Photo 2

View o:MSpillway Entrance

Photo 3 = View of Spillway Discharge and Outlet Pipe
Photo 4 - View of Entrance to Emergency Spillway

Photo $§ ~ View of Downstream Side of Emergency Spillway
Photo 6 = View of Emergency Spillway Discharge Channel at

Right Downstream Side of Dam

Note: Photographs were taken on 30 March 198l.
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PHOTO 1. View of Upstream Face of Dam From Right
Abutment
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PHOTO 2. View of Spiliway Entrance .
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WARNER DAM
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PHOTO 4. View of Entrance to Emergency Spiliway
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PHOTO 6. View of Emergency Spillway Discharge Channel at
Right Downstream Side of Dam
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HYDROLOGIC AND HYDRAULIC COMPUTATIONS
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PREFACE
HYDROLOGIC AND HYDRAULIC COMPUTATIONS
Conclusions presented herein pertain to present conditions.

The effect of future development on the hydrology of the
watershed has not been considered.
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Warner Dam
NDI No. PA 00975, PennDER No. 58-71

REGIONAL GEOLOGY

The Warner Dam is located in the glaciated northeast section
of the Appalachian Plateaus physiographic province. The dam
occupies the middle of an unnamed stream valley draining to
Snake Creek. Snake Creek in turn drains to the Susguehanna
River. The maximum topographic relief in the Warner pond
stream valley is 340 feet.

The study area has been glaciated at least three times and
is presently overlaid by glacial ground moraine of the
Nebraskan, Kansan, and Wisconsin glaciations. No test
boring information was available for review; thus, the
extent and thickness of the soil types are difficult to
ascertain. According to the Soil Conservation Service
survey for Susquehanna County, soils in the vicinity of the
dam consist of stoney and channery silt loams of the Morris-
Wellsboro-Volusia association.

Geologic data taken from the Geologic Map of Pennsylvania
indicate that the bedrock in the vicinity of the dam is
composed of rocks which belong to the Devonian-Susquehanna
Group. Rocks belonging to this group have been subdivided,
in other sections of the state, into the Marine Beds, the
Catskill Formation and the Oswayoc Formation. The rocks
underlying the dam most likely belong to the Catskill Forma-
tion. This formation is composed chiefly of red to brownish
shales and sandstones, including gray and greenish sandstone
tongues named Elk Mountain, Honesdale, Shohola, and Delaware
River in the East.
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GEOLOGIC MAP
Warnher Dam
NDI NO. PA 00975, Susquehanna County

J Reproduced trom Geologic Map of Pennsylvania,
Pennsyivania Geclogical Survey, 4th Saries

N Scals: One inch Equals Approximately Four Miles
1 See Legend, Next Page
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WESTERN PENNSYLVANIA

§\\\\\: Oswayo Farmation
g NI IYTIY -8, xtotea aued
NN G ora to ey st mitat e o

Oswayo. Ricevidle Mormation Dt e A
und Crawtord  Conntics;, probadly  wot
distinguinhable north w Curry,

A Catturaugus Formation
Der Red, gray and brown skale and s m‘lhm'v

with the proportion af red decreasiig
ward; ntctudes Vewauso sandsour dreitl
wnd Salamanca aoudstone aud conglom
ate; sume himestone in Crawsord and Kene

comntiens.

Conneaut Group

Alternating grap, drown, greenisk and
prrphisk shalea und siltstoncs; ineludex
"pank vk o dvillera and CChemuny’
and “Girard” Mormations of northwest
eru Pvunaytvanta,

Canadaway Formation

Alternating brown whales aud mtudatones;
tnchdes CPurtage’™ Formation of auerths
woestern Pvansgitanin,

westward, conndered equivalent to type

DEVONIAN
UPPER

- ety

CENTRAL AND EASTERN PENNSYLVANIA

Oswayo Formation

Brownish and grevish gray, fine and
mrdium graiacd sandalinas with sune
shates and reabteved  caledreons lensea,
tuetnden ved shalea which become  move
wnmvrona  caskbeard.  Relubon te g
Oxuape nut proved,

Catskill Formation

Chirtty red to browninh shales and sand-
Atones, tviwdes gray and grecnish sand.
stane  tongues  wnmed Ktk Mountain,
Howesdule, Shokola, and Delgionre River
in the eaat.

Susquehanna Group

Harbed line in “Chemung- Catakit’' cons
it wf Seend N Hunglovnia Swrvey
County repurts; barbs on " Chemuny™ aude

Marine beds
W lene,

Gray to elive brawn shates, grapwackes,
and sundstoy cubtaiind CCRemtony' beda
and kg - X
Hratliwer, Hareell, and  Primpera Rock;
Tully Lamvatone at Miae.

MIDDLE AND LOWER

o

Dh g

Hamilton Group

Mahantango Formation

Brown to olive ahale wrth  interbedded
s tonen WRIcA wre duminant in places
(Muntebe'lod: highly fosailitferonn (8 wpper
part; containg CCenterficld coral ded® jn
caatern Pennsgtvaniu,

Marcellus Formation

Jssih, carba aha shkale with
k. brown seudatone (Purkey Kidgad i
werts of condral Ivwnsplvania,

Onondaga Formation e
Qrevnisk blue, thin dectded shule and dark Dmo
bluy to s wedinm bedded imcatuye
with whole predominast on moat places;
includes Neltwagrove Limeatowe aud Need.
wtare Shide in contral Pewnaplvania and
Buttermitk Paltn Limeatone and Kaopus
Shale (n snaterumont Poanaplvasia; 1
Lebah Gap wrea ancludes  Pubmerton
Sundatons and B v Rert.

ton

Oriskany Formation

White to brown, fine e conrae urained,
partly clearcans, loeally cowgloaeratae,
Jusselvfervus smidatone tRuigelopd al the
durh gray, cherty lhmestone ok
s thtvrdn ddod shaltes wad sundstong s
below (SArier).

Helderberg Formation

ek prag, calearcons, thiv bedded akale
(Mandutud wt the tup, cquivalent b Bt
Fuan Shate and Bocvart Limestone in the
cust, durk pran, vhevtn, thin  bedded,
Susuiliferous  limestone  (New  Seobtitnd?
with some focwt sandstones in the naddle.
wd, at the buse davk apop, medinm to
thivk  brdded, eryxtithine timestone
(Cuenmansd, sandy and sholy vu ploces with
somie cherd swantules.
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